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Research	 evaluation	 (or	 quality	 assessment)	 means	 the	 systematic	 determination	 of	 the	merit,	
worth,	and	significance	of	a	research	activity.	It	implies	the	existence	of	both	a	judgment	of	quality	










meanings	 of	 the	 term	 ‘discipline’:	 first,	 it	 refers	 to	 a	 particular	 branch	 of	 learning	 or	 body	 of	
knowledge,	and	second,	it	refers	to	the	maintenance	of	order	and	control	(Moran	2002).	This	echoes	
the	 relationship	 between	 knowledge	 and	 power,	 which	 is	 crucial	 for	 considering	 questions	 of	
research	evaluation.	Evaluation	is,	in	essence,	a	means	of	exercising	control	over	knowledge.	In	the	
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case	of	 interdisciplinary	research,	however,	 there	 is	no	consensus	on	the	 legitimate	sources	and	




First,	 it	 is	 far	 from	 clear	 what	 defines	 the	 quality	 (or	 excellence)	 of	 interdisciplinary	 research.	
Whenever	research	crosses	boundaries	between	disciplines,	the	problem	arises	that	each	discipline	
carries	specific	and	sometimes	conflicting	assumptions	about	what	constitutes	quality.	The	criteria	
of	 disciplinary	 communities	 are	 proving	 insufficient	 for	 research	 that	 expands,	 integrates,	 or	














the	 existing	 understanding	 of	 the	 topic.	 First,	 there	 are	 different	 normative	 framings	 of	
interdisciplinarity,	which	shape	assumptions	about	quality	and	how	it	is	best	determined.	From	this	
discussion,	we	identify	three	major	epistemic	values	or	guiding	principles	of	interdisciplinarity	and	
discuss	 their	 meaning	 for	 research	 evaluation.	 Second,	 there	 is	 a	 growing	 gap	 between	














in	 academia,	 to	 improve	 the	 performance	 of	 researchers	 and	 organizations,	 to	 inform	 strategic	
decisions,	and	to	legitimate	scientific	knowledge	in	society.	Different	functions	of	evaluation	raise	
different	 questions	 about	 interdisciplinarity	 and	offer	 different	 kinds	 of	 control	 over	 knowledge	
production.	In	order	to	better	understand	and	deal	with	these	issues,	we	review	some	of	the	main	










transdisciplinary,	 respectively.	However,	our	aim	 is	not	 to	provide	specific	evaluation	criteria	 for	
different	 categories,	 but	 to	 illuminate	 the	 various	 ‘added	 values’	 that	 may	 and	 do	 span	 those	
categories.	While	the	primary	focus	of	this	chapter	is	on	interdisciplinarity	as	an	academic	endeavor,	
the	 values	 capture	 the	 epistemic	 aspects	 of	 research	 that	 involves	 actors	 beyond	 the	 academic	


















focus	 of	 interdisciplinary	 evaluation	 is	 thus	 on	 the	 effective	 division	 of	 cognitive	 labor	 across	
specialties:	 well-managed	 coordination,	 collaboration	 and	 exchange	 are	 crucial	 indicators	 of	
successful	interdisciplinary	work.		
	
The	 central	 challenge	 of	 evaluating	 breadth	 is	 to	 include	 an	 appropriate	 range	 of	 experts	 in	
evaluation	constituencies,	and	to	handle	their	 likely	disparate	 inputs	 into	the	review	process.	To	













be	difficult	 to	achieve,	 too,	as	 collective	evaluation	processes	are	often	characterized	by	a	 clear	
division	 of	 scholarly	 tasks,	 little	 interaction,	 and	 tacit	 compromises	 (Langfeldt	 2004).	




large-scale	project,	program,	or	organization.	 It	emphasizes	 the	need	 to	manage	diversity	 in	 the	
increasingly	specialized	and	complex	system	of	knowledge	production.	However,	it	does	not	help	
institutionalize	interdisciplinary	scholarship	as	a	distinctive	pursuit	in	its	own	right,	but	builds	on	the	









































































The	 instrumental	 role	 of	 integration	 in	 pursuing	 relevant	 ends	 marks	 a	 clear	 departure	 from	
disciplinary	 standards	 of	 quality,	 and	 provides	 a	 point	 of	 reference	 for	 evaluating	 the	merits	 of	
interdisciplinary	research	in	their	own	right.	Underlying	this	view	is	the	observation	that	integration	




While	 the	 conventional	 standard	 of	 scholarship	 rests	 on	 the	mastery	 of	 an	 intellectual	 domain,	
interdisciplinary	 scholarship	 rests	 partly	 on	 procedural	 expertise.	 As	 integration	 is	 a	 social	 and	
















As	a	new,	 integrative	mode	of	scholarship,	 interdisciplinarity	calls	for	an	evaluation	system	of	 its	
own	(see	Stokols	et	al.	this	volume).	To	make	any	system	of	evaluation	work,	there	needs	to	be	a	
community	of	practice	with	shared	norms,	values,	experiences	and	referent	points.	An	exemplary	
description	 of	 such	 as	 system	 is	 Julie	 Klein’s	 Creating	 Interdisciplinary	 Campus	 Cultures	 (2010).	
However,	sophisticated	criteria	for	interdisciplinary	integration	do	not	solve	the	problem	of	how	to	
evaluate	new	syntheses	vis-à-vis	more	discipline-based	accounts	of	the	same	phenomena,	or	for	





2013).	 Second,	 integration	 is	 by	 no	means	 the	 goal	 of	 all	 interdisciplinary	work,	 which	may	 be	
exploratory	or	critical	in	intent	(Barry	and	Born	2013),	whereas	important	intellectual	syntheses	can	





The	 third	 epistemic	 value	of	 interdisciplinarity	 is	 its	 potential	 to	 transcend	or	 transform	 the	old	
divisions,	disciplines,	and	dogmas	of	knowledge	(e.g.,	Barry	and	Born	2013;	Klein	2014).	The	impetus	
is	 that	 the	 status	 quo	 is	 not	 sustainable,	 as	 disciplines	 have	 failed	 to	 understand	 the	 pressing	
challenges	of	humanity.	This	stance	highlights	the	fact	that	knowledge	is	not	separate	from	politics	
and	action,	but	influences	and	is	influenced	by	them.	Interdisciplinarity	is	promoted	as	a	liberating	





activities	 within	 and	 beyond	 the	 academia.	 In	 the	 past	 few	 decades,	 transformative	
interdisciplinarity	 has	 been	 extensively	 justified	 by	 political	 and	 societal	 demands	 (Gibbons	 and	
Nowotny	2001).	 The	 contextualization	of	 problems	 in	 various	 real-world	 settings	 and	 the	public	
accountability	 of	 science	 are	 often	 set	 directly	 against	 the	 disciplinary	 model	 of	 knowledge	
production.	However,	transformation	may	also	result	from	an	initially	apolitical	attempt	to	resolve	
paradoxes,	for	example,	between	different	epistemologies.	Interdisciplinarity	can	thus	facilitate	the	



















other	 conclusions	 to	 draw	 than	 one’s	 disciplinary	 peers	 (Spaapen	 et	 al.	2007).	 Accordingly,	 the	
notion	 of	 ‘peer’	 is	 being	 extended	 to	 include	 all	 those	who	 have	 a	 desire	 to	 participate	 in	 the	
resolution	 of	 the	 issue	 at	 stake	 (Funtowicz	 and	 Ravetz	 1993).	 Various	 models	 of	 deliberative	
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democracy	 are	 used	 to	 foster	 this	 ideal,	 such	 as	 ‘consensus	 conferences’	 or	 ‘citizen	 juries’	
(McDonald	et	al.	2009).		
	




opposite	 can	be	 the	 case:	 There	 is	 a	 danger	 of	 politicizing	 evaluation	 to	 the	 extent	 that	 shared	
epistemic	 values	are	overridden	by	more	partisan	 interests.	 This,	 in	 turn,	 threatens	 the	 internal	
capacity	of	scientific	 inquiry	to	transform	the	existing	social	reality	by	 ‘speaking	truth	to	power’.	







constitutes	 interdisciplinarity	 and	 what	 constitutes	 scientific	 quality	 (Laudel	 and	 Origgi	 2006).	
Quantitative	approaches	can	be	helpful	in	documenting	and	expanding	empirical	evidence	as	well	
as	in	providing	contrasting	perspectives	on	interdisciplinarity	(Rafols	et	al.	2012).	Such	evidence	may	
be	 important	 in	 policy	 dynamics	 since	 quantitative	 approaches	 are	 generally	 seen	 as	 more	
'objective'.	However,	as	we	will	 see,	mapping	and	measuring	 interdisciplinarity	depends	on	very	
specific	 choices	 on	 classifications	 and	 metrics	 that	 are	 value	 laden	 even	 if	 based	 on	 objective	







tools	 (viz.,	 science	 maps)	 that	 convey	 a	 more	 nuanced	 understanding	 than	 one-dimensional	












Underlying	 a	 knowledge	 classification	 is	 the	 notion	 of	 ‘cognitive	 distance’	 (Stirling	 2007):	 some	
categories	 can	 be	 conceived	 as	more	 proximate	 or	 further	 apart	 than	 others.	 For	 example,	 cell	
biology	and	biochemistry	are	understood	as	more	similar	(i.e.,	more	proximate	in	a	cognitive	space)	
 8	
than	 cell	 biology	 and	 geophysics.	 Cognitive	 distance	 can	 be	 operationalized	 in	 terms	 of	 the	
correlations	(e.g.,	Pearson	or	cosine	similarity)	of	some	variables	(e.g.,	citations,	word	occurrence)	
of	disciplinary	categories.	We	use	the	convention	that	 the	higher	the	citation	correlation	among	












disciplines)	 for	 a	 given	 body	 of	 research.	 Coherence	 describes	 the	 extent	 to	which	 elements	 of	
different	categories	are	related,	for	example	via	interactions	between	researchers,	via	exchanges	of	
information	 such	 as	 letters	 or	 e-mails,	 or	 via	 citations.	 Figure	 1	 illustrates	 the	 two	 concepts.	












when	 the	distribution	of	 elements	 across	 categories	become	more	even	 (balance),	 or	when	 the	
elements	 are	 distributed	 across	 more	 distinct	 categories	 (disparity)	 (Stirling	 2007).	 Also,	 as	
illustrated	 in	 the	 right	 side	 of	 Figure	 2,	 coherence	 can	 increase	 when	 the	 number	 of	 relations	















Notation:	 	Proportion	of	elements	in	category	i:	 pi	Intensity	of	relations	between	categories	i	and	j:	 iij	Cognitive	distance	between	categories	i	and	j:	 dij	
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Figure 3. Expected (top) and observed (bottom) citations of the research centre ISSTI (University of Edinburgh) 
across different Web of Science categories. The grey lines in the background position disciplinary categories in the 
global map of science (Rafols et al. 2010). The size of the nodes illustrates the aggregate number of citations given to a 
category from all ISSTI's publications (2006-2010). Blue lines (top) show the expected citations between the specific 
categories in which ISSTI publishes. The computation of expected citations is based on the total number of publications 
in a category, and the average proportion of citations to all other fields. It can be observed that the expected citations 
tend to be within disciplines: within biological sciences, within health services, and within social sciences. Orange lines 






Transformation	 is	more	difficult	 to	map	and	measure	 than	breadth	and	 integration,	because,	by	
definition,	 it	cannot	be	captured	by	pre-existing	disciplinary	categories.	Conventional	disciplinary	
categories	are	based	on	institutionalized	classification	systems	which	are	slow	to	capture	changes	




research	 specialties	 or	 research	 topics	 rather	 than	 disciplines.	 Journals	 can	 be	 used	 for	 some	





outside	 the	 main	 disciplinary	 concentrations.	 This	 is	 illustrated	 in	 Figure	 4	 for	 the	 case	 of	
Management	and	Innovation	Studies.	The	journal	maps	show	areas	of	high	density	that	correspond	
to	the	disciplinary	cores	of	Management	and	Economics.	The	areas	of	low	density	zone	are	journals	

















































































































































The	 combined	 examination	 of	 values	 and	 indicators	 allows	 us	 to	 gain	 a	 more	 differentiated	
understanding	of	what	exactly	to	look	at	when	evaluating	interdisciplinary	research.	The	first	step	
of	the	evaluation	of	interdisciplinary	research,	we	suggest,	is	to	consider	the	relevance	of	the	various	
values	 that	 interdisciplinary	 interaction	 involves	 (e.g.,	 breadth,	 integration,	 transformation).	 The	
second	 step	 is	 to	 select	 the	 categories	 of	 knowledge	 (e.g.,	 disciplines,	 research	 specialties,	
technology	classes)	that	can	be	used	as	reference	points	in	detecting	those	interactions.	The	third	







In	 this	 chapter,	 we	 have	 aimed	 at	 a	 more	 systemic	 view	 of	 the	 benefits	 and	 indicators	 of	
interdisciplinarity.	 The	 central	 values	 of	 interdisciplinarity	 are	 not	 exclusive	 to	 interdisciplinary	
activities	 only,	 but	 clearly	 resonate	 with	 the	 overall	 goals	 of	 science.	 At	 the	 same	 time,	
interdisciplinary	research	is	in	a	good	position	to	advance	these	goals.			
	
The	 degree	 of	 emphasis	 placed	 on	 each	 value	 depends	 on	 the	 purpose	 of	 a	 given	 evaluation.	
Measures	and	maps	are	only	supportive	tools	in	order	to	trace	the	values.	Research	evaluation	is	
used	for	so	many	different	purposes	and	in	so	many	different	scopes,	levels,	and	contexts	that	we	
have	 deliberately	 not	 addressed	 such	 issues	 here.	 Beyond	 any	 particular	 perspective,	 however,	
evaluation	is	worthy	of	attention	because	it	is	an	important	part	of	the	way	in	which	science	is	being	
shaped	and	changed	today.	The	incorporation	of	interdisciplinary	concerns	in	research	evaluation	is	
one	 the	most	 significant	dynamics	of	 such	 change.	An	 implication	of	 this	dynamics	 is	 increasing	
awareness	 of	 disciplinary	 discrepancies,	 ambiguities,	 and	 ignorance,	 pointing	 to	 the	 need	 to	 go	
beyond	 disciplinary	 criteria	 of	 validating	 knowledge.	 Interdisciplinary	 considerations	 in	 research	





More	 explicit	 discussion	 of	 the	 various	 purposes	 and	 diverse	 beneficiaries	 of	 interdisciplinary	
evaluation,	 especially	 vis-à-vis	 disciplinary	 evaluation,	 is	 needed	 for	making	 robust	 decisions	 on	
which	values	count	 in	specific	situations	and	how	their	realization	can	be	measured.	As	we	have	
seen,	breadth,	integration,	and	transformation	are	not	equally	relevant	criteria	for	all	purposes	of	
evaluation,	 but	 highlight	 different,	 though	 not	 incompatible,	 normative	 goals.	 Similarly,	 the	
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